Kinetic study of interaction between [14C]amphotericin B derivatives and human erythrocytes: relationship between binding and induced K+ leak.
The relationship between polyene antibiotic binding to red cells and their membrane permeabilization was studied using two 14C-labelled amphotericin B (AmB) derivatives: N-fructosyl AmB and N-acetyl methyl ester AmB. The binding kinetics of both derivatives were determined on whole red cells and ghosts. The resulting experimental points were well fitted by monoexponential functions, and the characteristic t1/2 for both derivatives were calculated from these functions. At 2 X 10(-5) M, the half time t1/2 for N-acetyl methyl ester AmB (30.2 min) which forms aqueous aggregates was longer than the t1/2 for the more soluble species N-fructosyl AmB (4.5 min). At lower concentrations (10(-7) M), the t1/2 for N-acetyl methyl ester AmB (6.3 min) in a more solubilized form was close to that of N-fructosyl AmB (7.9 min). These results suggest that only solubilized species bound to red cell membranes and that disaggregation of aggregates is the limiting step in the binding process. The permeabilization of red cell membranes by N-fructosyl AmB, measured as intracellular K+ leak, was not instantaneous and at 10 degrees C external K+ was only detected 20 min after antibiotic addition. In contrast, binding occurs without lag time. Consequently, different mecanisms underlie binding and K+ permeability inducement. Absorption spectroscopy data showed that bound antibiotic is located in the hydrophobic membrane interior and that this penetration of the membrane by AmB derivatives occurs without lag time. Consequently, the lag time occurring for K+ permeability inducement would be due to some steps subsequent to binding and probably located in the hydrophobic membrane interior. This statement is further supported by the observation that the lag time is sensitive to changes in membrane fluidity as shown here by the break between 20 and 30 degrees C in the slope of the Arrhenius plot for the lag time, coinciding with the phase transition in red cell membranes.